Basic fibroblast growth factor- and platelet-derived growth factor-mediated cell proliferation in B104 neuroblastoma cells: effect of ethanol on cell cycle kinetics.
In vivo studies show (a) that early exposure to ethanol depletes neurons in the central nervous system (CNS) and (b) that a primary target of ethanol in the developing nervous system is proliferating neuronal precursors. We used a neuronal cell line (B 104 neuroblastoma cells) as an in vitro model for the effects of ethanol on the proliferation of neuronal precursors to test the hypothesis that ethanol interferes with growth factor-regulated proliferation of neuron-like precursors. The effects of ethanol on the mitogenic activity of two growth factors, basic fibroblast growth factor (bFGF) and platelet-derived growth factor AA and BB (PDGF-AA and PDGF-BB), were examined. Cell proliferation was monitored by tracing the change in the numbers of cultured cells over 4-5 days and in the cell cycle kinetics was determined using a cumulative labeling technique with bromodeoxyuridine (BrdU). Western immunoblots and immunohistochemical preparations show that B104 cells expressed the high affinity receptors for bFGF, PDGF-AA and PDGF-BB. The three growth factors were potent mitogens for the B104 cells; they promoted an increase in cell number even when the cells were grown in serum-free medium. Ethanol depressed the bFGF-, PDGF-AA- and PDGF-BB-mediated cell proliferation without altering the incidence of cell death. These changes in proliferation were concentration-dependent; at a concentration of 100 mg/dl, ethanol partially, but significantly inhibited growth factor-stimulated proliferation and higher ethanol concentrations (400 mg/dl or more) completely abolished growth factor-regulated cell proliferation. The effects of ethanol on cell growth were a result of ethanol-induced changes in growth factor-regulated cell cycle kinetics, principally the total length of the cell cycle and the fraction of the population that was actively cycling (the growth fraction). Ethanol completely negated the action of bFGF, but only partially blocked PDGF-promoted cycling activity. Thus, B104 cells are a suitable model for studying the effects of ethanol on neuronal proliferation. The blockage of bFGF- and PDGF-mediated cell proliferation by ethanol supports the hypothesis that growth factors are a target of ethanol neurotoxicity. Furthermore, the differential actions and effects of ethanol on the two growth factors mirror effects observed in vivo.